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The optical system includes an optical element composed of 
a transparent body having an entrance surface, an exit surface 
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«»Ptt#WXfiOH;frl«r^XV>*. 

(1-2-7) tftftft¥m=m\%?z&i$totm 

(I - 2 — 8) A^Ti^mtttW 

(i-2-ii) ME^wma. sttfi-r *!$*&© iff 
#flfcWfc»»i^x7*-;&^>^*. 

[0037] mz, *m<Dfc$tm<oyt¥mt* 
(i-3) i&mm&£*>mz>'}>tz< tt>3^©ffi® 

(DKMMt. BiM£E»m©aAfcfcttSttE»If© 

[0 0 3 8] fttC. 

( 1 - 3 - 1 ) W12*^*TOWfr«ICtt D 
fe. 

(1-3-2) fiBE^RWftffffil^SftATflS 1 
©OT©EimaTOIfcfPfl*:rr5. 

( i - 3 - 3 ) mess i otm^Rmimmmm 

( 1 - 3 - A ) ffl£$ 1 ©»flff©EOT!©»*tt. k 

xas©^«sar«»*a.b.t tux, 

A ^(a-HjMy-cosM+ii) 

B =2a*b-cos t[l+((b-a) -ysio t/(2a-b))+ U+Ub-a) 
•ysin t/(a-b)}-(y 1 /(a*b)J-{4a-b'CosM+(a+b) , sin 
? t}x ? /(4a ? b*cos*l» w? ] 

i =A/B+Co:y ? -K:^i i +Co I y , +C2 1 i z y+CMy 4 -K:^i ! y I -K;t* 
a-b >0 

0.9 < \/\0\ <L5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

( 1 - 3 - 5 ) *0EE**II©%$ A©Atttt«<tt£ft 
4fc*?©<lft*ffJ: OftATSi 1 ©d&®©E»aff<fc 0 ttfc 
ffl tflcttr * <fc 3 K fc® * Lfc. 

( i - 3 - e ) WE******, xw-r *a*«ii# 50 



ftM¥8-2 9 2 3 7 1 

12 

ffl**«tt©#foW3?LTt**. 
(1-3-7) MeX¥X?«if£t«A9iJ:0/S4 

[0 0 3 9] X, *£$©f»ttgttfi, 

(1-4) (1-1) - (1-3-7) ©t^rnau 
*i;E«©E*fffl©*¥***U »#*S#©ft*ffi± 

[0 0 4 0] 

[0 0 4 1] 0 1 WHWO^aofcJfcx-^Sfcfc 
T*£fc*©Sft9]iax&*, *£M©£tt*r?tttt*fl 

©■ca«P*Ui£«ltBf*) fciBoX 1 grB©B5£$ i mt 

[0 0 4 2] HI l=*3^X»lBBM»i»0, SS2mR2l± 
S8lffi£#«]fcJ®#T®> 83ffiR3l*£2®R2l;:MLX3 1 
;Uh£ttfcEttW. 3B4MR4, ffi5BX5ll&*©lttifiC 
WLX->7h, ^M&nfcEltffl. $S6ffiR6(±m5ffi 
RStd&LX^K ^;H*3ftfcJB*riETfc*. 35 2 SB 
R2a>&*6ffiR6*T©&*©ffitt;tf?X. -Jy^vO 

[0 0 4 3] &^X, H 1 ©li/fcTtt* B^OtofcBff** 
5ft2ffiR2£T©tt*tt£A. & 2 6^2^8 6 ER6S 
»6fl5M^6^H^©*7ffiR7*- 
T©ttWttaftTKIl«l/T^*. 

[0 0 4 4] **W©*^*ttffl'i>^»'Tf*5&*3t 

x. **D!©**WK*t>Trwfe-r*iiB©3tttt*a6a 
©*&*«c£a:T3tttf««*£a£Ts. 

[0 0 4 5] *LX, *5eW©Sfe*fiWt*5V^XI±, £ 1 

©©^^^©^Ms^tr^t^ti. bja&s 

tt£Mi©*fc££9*Xtt (SiptttftH) ©fclttfcjfc 
*«©*JWfttft»LT^*. asst. *&ttflif>©£ 
(I6i*) *^tv>5. *©;*fltt»W*Jfc 

**ttt»k:«bTaff-r-s*iftiT*4. 

[0 0 4 6] *»W©S0S«eiiloTtt, **»©** 
t/ifi**l**Jiffi©«tttSUfc*t. 
ftStt©ft»*tt^tttt±. C^©^0«J6±. *L 

^tttauii-rfttfAK u^u -jRWKttfkffi©«t , 'i> 
t^ox^^Alt^atxttwaJax^i^^©3Slffii©4 , 
o»u< JM*MB©»t"iC>©^rn3&»fta*3tt»©ttttt 
^*©»t«t*»wsicK3ere. 

[0 0 4 7] -3* *«W©S*fi«»C*5t'iX(i. 
Wfcitgm RP*&Qi5©3ttt*a&©*&A*a9. 

attte«i©*<b<v2*5tiHi ca«w»*») ^wsm 



13 

LTV**. fiB5O)0#l4«*ttW««a«r • 

to o 4 8] «oT»»ma€snfcMra>j«Ki& 

[0 0 4 9] ^^©S^JSW^^^fflfit^^ 

[0 0 5 0] ZfiS:M^SiiOm2MR2(crp]^^Sif*a 
Yto : 0M£iS9^1'h®rt (01©fltM "CZ ttK 
3t*LTSI^BHHlO»C90' 

Xtt : Elj&£iffi0Z,Y fttilcSSftiSlg (B 1 ©ffiffifc: 
MififtiSai) 

[0051] £ i m0nmton®?)\>hft\t#& 

XZfc£rmBBrtT0flS©ffl'C>tt&^. Slffi© 
n-*;«£(x,y.z) ©y,z ttl*l&#ffifiiX(X.Y.Z)C 
**LTYZBilTM«0l «HT*!>* AfrWfcttKT® 

[0 0 5 2)zi: P-fln'ffi»0lBWl£»0. 
£&©z j!;iR]t:^UZfflWir43^TS«fr^iailcftffi« 

y Hi : P-*J^Mi£ID, z ^II^UYZBS^ 

\z^xmn^mzscr £ft-rasi 
w. 

ifc. Dili® I ffit3B(I+D BBOn-*^ffiSOKjfllW 
©IBHSWXrt^-lL Ndi . vdltiSfSi®.!:^ (i 

[0 0 5 3] *«WO*IS«Ttt^«©»riiiH 

[0 0 5 4] *£99®^M«aBftr^e##¥fc®# 

ffiz»&*ffifte&2Ml (HI fc»-3T 

[0 0 5 5] #fflli&T©5£T&£tt*J&#T&* : 
[0 0 5 6] 

mi) 



(8) -2 9 2 3 7-1 

14 

(Ay 2 )/*! 
A -(a+b)-(y*-coaM4i l ) 

B =2a-b-cos t[l+((b-a)*y-5in t/(2a-b)}+ (1+Ub-a) 
•ysin (/(a*b))-{y*/(a'b))-Ha-b-cosM+(a+b) I sin 
M]iV(4a I b : cos i t)3 "*] 
JO tVT 

i =A/B4Co7y , +Cioi I -K:ojy J -K;!ix i y^oiy < -K:j7X : y J +Cr. 
x< 

ElftlBSlcJ:0»5£*nsffiBIHlwBSft»ftBfr*iBi 

[0 0 5 7) Cc* =Cn =0 , t =0 
On — Cic Co^=C4o =Cjj/2 

[0 0 5 8] ft*, *«W©*««i:*t»Ttt, T^T 
Coi =C 70 =0 tft^TisD* 2*flffi«)**»ttt» 

[0 0 5 9] ft*. *»?BOft3W«l=*V>TttH 1 IC 
sK-TJ:5t, *©*lfl5ttttDT*«. X, 
m £ti0 1 ©YZBBWK:*V^TttDRll:AWr43t*©S 

[0 0 6 0] X *ifi±T©ff»«MllH**tf'-f X£ u 

[0 0 6 1] X. &MMICttft^*©iMX£*bT^ 

40 [0 0 6 2] X, |J«f-^*tfTH5*tt«l:^V» 
Tfi^©«JR£ia£^T. KttMttMUWIKOia 

(0 , ui ) , Hi , ui ) , (ui , 0) , (0, 0) , (-ti t , 0) t ft £ AW£ © 
5£? [0 0 6 3] WT, «*Jfi«t^V»Ttt9ir*. 



f9) !$M¥8-2 9 2 3 7 1 

X 16 
[0 0 6 4] [gftMl] 02, EJ3I»%0JO^^J *©#&£EI5fU-0>*. ^M^COttfiEx-^li^ODt 

IS^52.69f. SE®£40.6&©*»#^Tfc*. 02 [0 0 6 5] 

*WlBft 26.3 



20.3 
2.0 

5t^©^>rXaxY *Z) = L0.4x 27.4* 21.2 



I 


Yi 


Zi 


6i 


Hi 


Ndi 






1 


O.00 


0. 00 


O.OO 


3.40 


1 






2 


0. 00 


3. 40 


0. 00 


7. 00 


1.51633 


64. 15 




3 


0. 00 


10.40 


25.00 


10.00 


1.51633 


64. 15 




4 


-7. 66 


3. AT 


10. 00 


10.00 


1.51633 


64. 15 




5 


-12.66 


12.63 


10.00 


8. 50 


1.51633 


64. 15 




6 


-19.17 


7.17 


25.00 


7.00 


1. 51633 


64.15 




7 


-19. 17 


14.17 


0.00 


7.07 


1 







8 -19.17 2L.24 0.00 0.00 1 

nil « 

HI -4. 887 

R 7 ES -6. 524 

R a Hi co 

[0 0 6 6] [^ 2] 



(10) 

17 18 
B 3 ® a *-1.61839e+01 b *-1.256B5e+01 t = 2.S988U+01 



#ffl¥8-2 92 3 7 1 



hz" °- 



c 20 - 0. 



C 03 =-1.3B32«e-04 C 21 = 4.61307e-04 

0^= 9.027639-06 C g2 = 7.64906e-05 C 40 » 1.021 69e-05 

US a =-2.50732e+00 b = 2.5Z739e+O0 t *-8. 04837e+fll 

Cq2 ? 0. C 2 o= 0. 

C 03 - 1.L5SS38-03 C 21 - 4.8S323e-03 

C M — 1.25972e-04 C 22 -2.57791e-04 C 40 «-6.89833e-O4 

E 5 S a *-fl.53779*H)l b -3.53371e+01 t - 4.35207e+01 



c zo - 0. 



C D3 = 3. 53074e-04 C 21 =-l. 26967e-03 
C 04 =-2.O2832e-0B C 22 =-3, 4B921e-04 C 4Q =-8. 12941 e-05 



R 6 



a - S.05342c+00 b -B.311B8c+flO t -2. 24737e+01 



c 02 = 0. 



c 20 = 0. 



C 03 =- 5. S9866c-04 C 21 -l. l7474c-03 

C fl4 '-1. 39401e-04 C 22 =-2.09750e-O4 C 40 -l. 35370e-O4 



?z&mftm i&mm) w*»j£l-o»*. rib*** 

RIO CCD ^©Slftfc^ (M& 

©ft&tfitf&fi-f*. 5liW3»*0»WXf 

[0 0 6 7] ^, 2o<Dmftm$^?ftb®mm<o 

CO 0 6 8] ^CMttflt=«(t$«ltt^ffi£K9i-r « 
5. &#fr£©3fc#1tt, ttDRlfc«fcr>A»#**«*l 
Sftfcifc ft^^l 0WAWMR2ICAWU. ©R3.R4 

■cR«sn&a. ffiR4i5»T-a^»L, ^twrs.r 

IE«3^^UT»»<e»ffiR10 fe<*# 
ttttifR4jSffT«t»IWie«t. K#«ltiffiR5i:@iR6£©flfl 

[0 0 6 9] *£J6flTM:, Jt*«?l 0CA»Ta« 



[0 0 7 0] COfcKftWFl Ott, AtfiW®lC<fc£ 

[0 0 7 1] **H«e*HT«, jfiffi««#^«)7* 
-*v>^tt#^£#£»«#T©fafc®R10 

Wliit«S¥«©3!l|8jliWTi5>oMflT*4ft 
[0 0 7 2] *&, *Hlfi0||©^«©ffiiRSB«B4 

10 0 7 3] *mmmmtm?z>. 

[0 0 74] Alf 1 0 ©SB 1 0&R2i!r»l=a 

ifi#£fr&©*&fc£«>*-T^*. 



(11) 
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[0 0 7 5] ftfc, g3 3 \Z^t& ? ICSB 1 £*fffiR3££ 
«»A»S*fcja*»WO«D^6 ' (®R3^©ASt») 

«8' €fcj&ir*BC«RmfcLT*»5©T. tt 

a-b>0 
0.9 < t/|0| <1.5 
0.9 <|a|/d <2.0 
0.9 <|b|/d <2.0 

[0 0 7 8] fcfriU) tt* ^-XBSmttOttRSJM 

•f * h © r c ©tit &m<Disfe \z ttyz¥® ft \z 2 ^ ©&& 

2*. a.b.t tt;fflRffi©2:3©jfofitM£$*-. 
[0 0 7 9] &frjC(2) Ji, fr£©fcjft*^ 1 E*ffiR3 

(2) © J:K • TBI* Htt* £gW±IC -#©&&#$> 

qm<D%#.tfk £ < tto T U £ < ft 
[0 0 8 0] *fr*(3) t>H«T. ±H • -flMttTO 

-5 1 &tomn£Mj&t<»mmim 1 rwbbr3^6 ^ 

£©»£*«*# <ftoTL*v»S<fcK 
[0 0 8 1] £#3(4) tt%¥ft®Mfc&iK£4f]E£ 
raft3«fcat>©*ff-e. d £Z *|Sa©##*©«£* 

5. .tBHKCfcT, 3B-KttBnt3©ttfMJ©*KAfl<£ 

&<ftl^. 

[0 0 8 2] £Ua*EI£fllHBfiT**» 1 E9t®R3©0 
[0 0 8 3] *J*K«fci5^Ttt, #¥J»1 0©AW 

II«fc9nv£7*-*X#S<fcDl-*a©*BfrlhUT 
U*. fcUAWffiR2fci2iffilr*- Wiflftltoi - 

[0 0 8 4] it. WtHffiR7©«Mm, ^©SS'NWttfl- 
(ttftflO S^WAWAKJfcCTWtttffl (M> 

cnta, ccd >iif«)a«*T-€fflv^&«^tctt, 



[0 0 7 6] CtllCOHTRWTS. 

[0 0 7 7] m£«ffiR3©^-*fiMK£3f1"a,b.t tt 

(1) 
(2) 
(3) 
(4) 

10 CCD ©*7-7^;^-tS3tBStH^-\'y^*5& 

T*©£tejht"*©K*ra&T*s. ^^sMitc-fi/ 

K3tttC*Wt&0» CCD ^©AWAtt*S3tBBCt? 
[0 0 8 5] **tt«lC*^TttS»iif*«»fr 

as$ i oLaMruwte^®Tfc£©K#LTAMits 

tZZ £T#»*fcfc«*©ft£*ffitt;*tta C t?9«T 
[0 0 8 6] *««K:faicaTi:a2t-3WII*«««. 

[0 0 8 7] 02 8 lC^Tfl£*©^*Tli. A^ffiHi 
»m«©K«ttJBff*S*bTtt^**t, ^©[HJ©£ 
#tt¥ t«i7-f K©MJUWft 

fcUWftK **M«ll;:*HTtt, SWaSfc-afc* 
ft < £ t> 3 O0E»ffi*-#fc»l£1- #1ft*ifr 
Olfttf**MBfc«ftam©«llt*-&fclM:?. 3>/t* 
30 h T B * ftJgtt*«aaT**ttie© AV^»»3^*»«» 

[0 0 8 8] **ft«fc*t»Ttt. «flE*«3»«ttM7 

© «fc 5 lC*SSiS«Ttt«*©a»3t^*KH:^TA»ilS 
K3E^a»T** ©#«£*fffl*£fc* CiiCcfcD. 
«DRU0«l«l»^T*#3tt« • tt3MT«3UffiflB© 
«SfcflS©**ar«:WttU *^*©Wffi©**Sft 
/J^ < r 5 C t LT ^ 5. 
[0 0 8 9] **iS«iC*^Ttt*¥*rt»T 

Trt«T©«»«wiBifct*ws-3T«iRitaifltt^ a 

[0 0 9 0] ^^Smr^SSJtffiUs AtiiW-T5 
MWiK»ffi*©StoK*««J£tt#, sqitt©^^ 

50 EfcT-SCt^TS*. 



(12) 



#§fl¥8- 2 9 2 3 7 1 



21 



22 



[0 0 9 1 ] £$lc££St®cojg#teB£-f*ro<7>® 
(yz fi\ xzffi) rt-Cft**g*«ft<t5ffi*C*5. nm* 

[0 0 9 2] 2*c*J8WTJiiRDRl«A«B5R2«)ifiL 

if. AWffi©*»^rj»efiBift©*W:fi:fl i -3T**<tt 

*WB» 31. T 

£dS¥5M*5 24. 6 
«t*& 2-0 



[0 0 9 3] fi»*«©»atLT. &®CO&»£& 
[0 0 9 4] [Itff 2305 2 ©3t 

T. 

[0 0 9 5] 
£*V3] 



ftapfcOtf-fXttxY *Z) = 9. Ox 26l3x 15.2 



Yi 


Zi 


Si 


Di 


Ndi 


vdi 




0. 00 


0.00 


0.00 


1.82 


1 




80 


0. 00 


1. 82 


o.oo 


7.49 


1.58310 


30.20 




0. 00 


9.30 


16.49 


9. B6 


1.58310 


30.20 




-5. 93 


1.43 


3.23 


9. 30 


1.58310 


30.20 




■10. 65 


9.44 


-12.55 


8.90 


1. 58310 


30.20 




•11.50 


0.(58 


-22. 91 


9.39 


1.58310 


30.20 


&m 


18. 82 


fi.46 


-25. 63 


fl.02 


1. 56310 


30.20 


m& 


13. 82 


-1. 56 


-0. 01 


3. 58 


1 




mm 


18. 82 


-5. 24 


-0.01 


0.00 


J 




m 



R 1 IS 30 

R 2 IB -7. 648 

S8E 10.757 

R 9 t£ » 



[0 0 9 6] 



W4] 



— 71 R — 



(13) #&B¥8- 2 9 2 3 7 1 

23 24 

S 3 Si a =-L0971Sb+01 b -1. 2539£te+fll t « 2. 15145b*) 1 

C 02* °- C 20 - °- 

C 03 » 6. 87152e-05 C Z] *-1. 2ig62e-04 

C M = 3.59209e-05 C 22 a 1.02173a-04 C 40 = 1. 9558Se-05 

B41 a -2.34468e-00 b * 4.88786e+O0 t =-3. 56094e+01 

Cf) 2 = °- c 20 = °* 

C 03 ~4. 48049e-03 C 21 -7.45433e-03 

C 04 - 1.81003e-03 C 22 - 2. 09229e-03 C 40 — B. 2BQ24e-04 

E S S a =-6. L19B5erOO b - 1. 70396e+fll t —2. i7D33e+01 

c 02" °- C 20" °- 

C n g=~3.23467e-04 C zl =-l. 07985e-O3 

C 04 =-3.70249e-05 C 22 =-l. 74699e-04 C 40 =-L 219Q8e-C4 



R 6 ffij a - « b-« 1-0. 

C 0 2" °* C 20 s °- 

C 03 = 1. l0097e-03 C zl =-3. 73863c-04 

C 04 »-L59596e-04 C 22 ~3. 22152e-04 C 40 =-l. 74291e-04 



H 7 ® a =-2.11332e+01 b -1. 31315e+03 t = 1.7D335e+0Q 



c 02" °- C 20" °' 

C 03 = 8.291 45e-0fi C 21 »-l. H374e-03 

C 04 »-2.S0522e-05 C 22 -5. 28330e-05 C 40 «-2.917n©-05 



El 5 <K 10 tta»0flffifi»ffi«*T*Jfc¥*TT* 

caEiff® <aotd R2&^iaffi«R3 • mm* • ihj®& 
£*nr*ajaifTffi (xmm rs*»^lt^&. rib* 

$>0, CCD «®JM*?0ft<ft9lWWr£. 5tt»# 

[0 0 9 8] ^ic*^wt:*3ttiMife^ffl$Si^r 

U B5R3TiEW$n&a. ffiR3tR440RflT-Ste«t. 
&I^Tfl5R'U5,R6.R7 KSttLTfT^. «tdiB5R8 

[0 0 9 9] :fl)»i:m?-ioii. AfflWflfiKJ:* 50 



[oioo] *3teK«Ttt, oKxwraa 

[0 10 1] #*««fc:*SV»Ttt, iSE««#^(07* 
-*x>yii^^fl:£«l«i^^co«[«tER9t^bT 

wpi ocA«r5»*«ifl)^iRit^*i oa^tt 
[0 10 2] *£ttff0%¥ft©ff«£i3&H6 

[0 10 3] mflOiHft£R9it4). ^«ffi0VlM 



—717— 



(14) 
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Co i oa) *0>mz*mmm\tx*n=?i ooxm 

WSft 20.3 
il^iA 26. 0 
2.5 



36 



[0 10 6] [$)M3] H7tt*IE910fSttto3«Mt 
¥&©YZ®rtTCDI&ffi0Tfc*. *&J£0!ltt;K¥li&4 
0.0ft. *BiSA52.0«OM)t1ft*T**. H7tt# 

-r. 

[0 10 7) 
WSJ 



it^O-^-rxa^Y *Z)= 12.0x32.7x 12.9 



i 


Yi 


Zi 


8i 


Di 


Ndi 


iv di 




1 


0.00 


0.00 


0.00 


2. 25 


1 






2 


0.00 


2.25 


0.00 


6. 75 


1.51633 


64. 15 




3 


0.00 


9.00 


25.16 


8. 75 


1.51633 


64. 15 


zm 


4 


-6. 74 


3.42 


17.48 


B. 75 


1.51633 


64. 15 




5 


-9.06 


11.85 


15.54 


8. 75 


1. 51633 


64. 15 


&m 


6 


-IS. 41 


5.83 


0.49 


8. 75 


1.51633 


64. 15 




7 


-21.65 


11.95 


-18.56 


9.00 


1.51633 


64. 15 


sum 


8 


■22.96 


3.(15 


-40. 55 


5. 80 


1. 51633 


64. 15 




0 


-28. 76 


3.11 


-89.47 


1.00 


1 




JSSflfi 


10 


-29. 76 


3.12 


-89.47 


(1.00 


1 




ft® 



r i m °° 

R 2 ffi 9. 799 

» 9 ffi -17. 732 

RIO ffi » 



[0 10 8] 



W6] 



— 710 — 



(15) *SH¥8 - 2 9 2 3 7 1 

2? 28 

R 3 ® a -].ODO00e~02 b «-8. 74BS4a+flO t = 1. 88037 e+01 

c 02 = 0. C H « 0. 

C 03 =-6.48391e-04 C 2l "-1. 07411 e-03 

C 04 = 7.881986-05 C 22 = 2.68977e-04 C 40 = 3.6435U-05 

R 4 15 a -1. 3&388o+01 b =-7.75615c+01 t - 5.21719c+01 

c 02" °- C Z0" °* 

C 03 - 2. 95862e-D5 C 2 , -3. 3347Bc-03 
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